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(54) Controlling fuel injection or 
ignition timing of engines 

(57) A circuit for controlling fuel in- 
jection or ignition timing in depen- 
dence on atmospheric pressure 
comprises a first time constant cir- 
cuit 1 including an inductance 4 
which varies with atmospheric pres- 
sure and a second time constant 
circuit 2 which provides a constant 
signal representative of a datum 
pressure. A clock pulse generator 9 
controls transistors 7,8 so that com- 
parators 1 0, 1 1 receive pulsed sig- 
nals which are compared with a 



threshold level. The pulse outputs 
of the comparators are supplied to a 
NAND gate 1 2, the output of which 
is a signal having a pulse width 
proportional to the difference be- 
tween atmospheric pressure and the 
datum pressure. This signal may be 
used directly to control fuel injec- 
tion or ignition timing or alterna- 
tively it may be supplied to a circuit 
1 3-23 which receives ignition 
pulses and controls an ignition coil 
connected to a pulse shaper 23. 
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SPECIFICATION 

Pressur dependant adjustment of perat- 
ing pa ram ters of combustion engines 

5 

State of the art 

The invention originates from a pressure de- 
pendent adjustment of operating parameters 
of a combustion engine according to the pre- 
3 0 amble to the main claim. From United States 
Specification 4 009 699, a digital electrical 
ignition system is known in which the ignition 
is adjusted in accordance with pressure. More- 
over, for measuring the atmospheric pressure, 
15a pressure converter is proposed which deliv- 
ers a current proportional to the pressure 
which is converted into a digital signal by 
means of an analogue digital converter. More- 
over, it is known to undertake a pressure 
20 dependent adjustment with an injection sys- 
tem. In that case, the pressure sensor acts on 
a potentiometer the centre tap of which is 
adjusted in accordance with the pressure. 
These arrangements have the disadvantage 
25 that an analogue signal is available as a 
measure of the pressure. With digital ignition 
arrangements, the signal must be converted 
into digital pulses by means of an analogue 
digital converter. With pressure converters 
30 driven by potentiometers, there is the disad- 
vantage that the potentiometer tracks are eas- 
ily dirtied especially when operating in motor 
vehicles. Moreover, the spring pressure of the 
slider must be overcome. This means that a 
35 particular force must be applied by the pres- 
sure sensor proper in order to move the slider. 
This is of particular disadvantage when only 
slight pressure differences, as for example 
atmospheric pressure, are involved. Dirt on 
40 the slide tracks and the necessary forces for 
adjusting the potentiometer slider lead to false 
indications at the output from the pressure 
sensor and to an hysteresis. 

45 Advantages of the invention 

As opposed to this, the arrangement in 
accordance with the invention comprising the 
characterising features of the main claim has 

• the advantage that, on the one hand, pulses 

50 dependent on pressure are already available 
for digital ignition systems and on the other 

. hand, inductive or capacative sensors can be 
used which operate completely without fric- 
tion. The influence of dirt is of no conse- 

55 quence with these sensors. 

Advantageous further developments and im- 
provements of the arrangement for pressure 
adjustment set forth in the main claim are 
made possible by the m asur s set forth in 

60 the sub-claims. For generating continuous 
pulses, it is of advantage to charge and dis- 
charge the timing elements by means of elec- 
tronic switches. In that way, the precise estab- 
lishment of starting conditions is possible so 

65 that the measurement is considerably more 



accurate than if the natural discharge of the 
inductances or capacitances were to be 
awaited. By means of the comparators con- 
nected after the timing elements it is possible 

70 to trigger pulses at a definite predetermined 
condition of charge of the timing elements. In 
order to provide a pulse which is directly 
proportional to the measured pressure, it is 
preferable to subtract the pulses from the two 

75 comparators from one another. This can be 
achieved in a simple manner by a NAND 
element. If, instead of a digital pulse, an 
analogue signal proportional to the pressure is 
required in order to operate the circuit ar- 

80 rangement including analogue circuits, then 
an integrating element which converts the 
pulse into a DC voltage is connected after the 
NAND element. A multivibrator, for example, 
is controllable by means of such a DC voltage 

85 to deliver pulses for an ignition system or an 
injection system. Moreover, the simplest way 
of producing the pulse time or the pulse ratio 
of the multivibrator is by controlling the cur- 
rent of the multivibrator. The electronic 

90 switches for the timing elements are prefera- 
bly controlled by a clock generator which 
either oscillates freely or is controlled exter- 
nally when pulses are to be delivered by the 
pressure measuring device at particular times. 

95 

Drawing 

An embodiment of the invention is illus- 
trated in the drawing and is described in 
detail in the following specification. 
100 Figure 1 shows a block circuit diagram of 
an air pressure dependent retarding of an 
ignition system. 

Figure 2 is a diagram for explaining the 
function of the pressure measuring device, 
105 Figure 3 is a diagram for explaining the 
control of an analogue ignition system by 
means of the pressure measuring device and 

Figure 4 is a practical embodiment of an 
ignition system provided witn a pressure mea- 
110 suring device according to the invention. 

Description of the invention 

In the block circuit diagram according to 
Fig. 1 , the timing elements 1 and 2 each 

1 1 5 have a resistor 3 or 5 and one has a variable 
inductance 4 and the other a capacitor 6. The 
resistor 3 is connected in series with the 
variable inductance 4 whereas the capacitor 6 
is connected in series with the resistor 5. The 

1 20 other ends of the resistor 3 and of the capaci- 
tor 6 are connected to the supply voltage 
whereas the other end of the resistor 5 is 
connected to earth. Th inductance 4 is con- 
n cted to earth through the collector emitter 

1 25 path of a transistor 7. The inductanc is made 
variable by pressure. For this purpose, the 
iron core of the inductance 4 is made mov- 
able, for example, and is connected to the 
diaphragm of a barometric box which dis- 

1 30 places the core within the coil in accordance 
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with the pressure. The collector emitter path 
of a transistor 8 is connected in parallel with 
the capacitor 6. The bases of the transistors 7 
and 8 are connected to the clock generator 9. 
5 Between the resistor 3 and th inductance 4, 
a line leads to a comparator 10 whilst the 
input to a comparator 1 1 is connected be-' 
tween the capacitor 6 and the resistor 5. The 
outputs from the comparators 10 and 1 1 lead 
1 0 to the input to a differential pulse shaper 1 2 
which, in the simplest case, is formed as an 
AND element. The output from the differential 
pulse shaper 1 2 leads to the base of a transis- 
tor 13. The series circuit comprising a resistor 
15 1 4 and a capacitor 1 5 is arranged in parallel 
with the collector emitter path of the transistor 
1 3. The emitter of the transistor 1 3 and one 
end of the capacitor 1 5 is connected to earth 
whereas the collector of the transistor 1 3 is in 
20 communication with the supply voltage 
through a resistor 1 6. A line which, on the 
one hand leads to a comparator 1 7 and on 
the other hand to a multivibrator 1 8, is con- 
nected between the resistor 14 and the capac- 
25 itor 1 5. A line from an ignition pulse genera- 
tor (not shown) leads to the pulse shaper 1 9 
which, on the one hand, is connected to an 
AND element 20, on the other hand is con- 
• nected to a differentiator 21 . The output from 
30 the differentiator 21 leads through a switch 
which is controlled by the comparator 1 7 to 
the synchronising input to the multivibrator 
18. The output from the multivibrator 18 is 
connected to a further input to the AND 
35 element 20. The output from the AND ele- 
ment 20 leads to a pulse shaper 23 to the 
output from which is connected the ignition 
coil (not shown). 
The method of operation of the pressure 
40 adjustment will be explained with the aid of 
the pulse diagram according to Figs. 2 and 3. 
The transistors 7 and 8 are switched alter- 
nately into the conducting and blocking condi- 
tion by the clock generator 9 which delivers 
45 pulses according to Fig. 2a and can be exter- 
nally controlled. If transistor 7 becomes con- 
ductive, the current through the inductance 4 
increases in accordance with an e-function. 
During blocking of the transistor 7 the full 
50 operating voltage lies between the resistor 3 
and the inductance 4. The voltage curve at 
the input to the comparator 10 then corre- 
sponds to Fig. 2b. The operation at the capac- 
itor 6 proceeds in a similar manner. If the 
55 transistor 8 is blocked then the capacitor 6 is 
charged at the supply voltage. The voltage 
falling at the resistor 5. which is applied to 
the comparator 1 1 , then falls exponentially. If 
the transistor 8 is conductive then the operat- 
oO ing voltag is applied to the input to the 

comparator 1 1 . The voltage curve at the resis- 
tor 5 is illustrated in Fig. 2d. Whilst the 
falling voltage at the resistor 5 is not altered 
beyond the time of blocking of the transistor 
oo 8. since the time constant of the timing 



element 2 is always the same, the curve of 
the falling voltage at the coil 4 depends on its 
inductance. The comparators 10 and 1 1 are ' 
so designed that, at the beginning of the 
70 voltage drop, they change their condition and 
on reaching a threshold 25 they flip back into 
the original condition. A practical arrangement 
of one such comparator will be described with 
the aid of Fig. 4. At the start of the falling 
75 voltage, the comparator 10- flips from the 1- 
condm'on into the 0-condition and when it has' 
fallen below a predetermined threshold it flips 
from the 0-condition into the 1 -condition. At 
the start of the fall in voltage the comparator 
80 1 1 goes from the 0-condition into the 1- 
condition and when the voltage has fallen 
below the threshold 25 it goes from the 1- 
condition into the 0-condition. The pulses 
thus formed at the output from the compara- 
85 tor 10 are depicted in Fig. 2c, the pulses 
prevailing at the output from the comparator 
1 1 are depicted in Fig. 2e. In order to achieve 
the most accurate results possible, the switch- 
ing threshold 25 for the comparators is ar- 
90 ranged as low as possible since thereby the 
pulses are long. The reaching of 63% of the 
final value of the voltage is recommended as 
the threshold level which corresponds sub- 
stantially to the time constants of the timing 
95 elements 1 and 2. 

The signal at the output from the compara- 
tor 1 0 is made up of a basic value which 
corresponds to the basic inductance at the 
lowest P ressure and of a component which is 
1 00 dependent on the change in pressure. Whilst 
it is already possible with one component of 
digital circuits to evaluate this pulse in binary 
form, because the basic inductance is taken 
into consideration by subtraction of a binary 
105 value corresponding to the said basic induc- 
tance, a subtraction of the pulse component 
which corresponds to the basic inductance, is 
necessary with other circuit arrangements. 
The pulse prevailing at the output from the 
1 10 comparator 1 1 according to Fig. 2e serves for 
this purpose and is so selected that its pulse 
length corresponds exactly to the basic induc- 
tance. Since this pulse is likewise conducted 
through a time constant there is the advan- 
1 1 5 tage that the pulse processing is independent' 
of any variations in the supply voltage since 
only the time period of the discharge proce- 
dure of short duration is important. Although* 
tne out P"t pulses from the comparator 10 and 
1 20 from the comparator 1 1 can be selected as 
desired the advantage is provided with the 
selected output combination according to 
Figs. 2c and Figs. 2e that the difference pulse 
can be derived in the differential pulse shaper 
1 25 1 2 by a NAND gate. If the differential pulse 
shap r 12 is designed as a NAND elem nt a 
pulse according to Fig. 2f is produced at the 
output from the NAND element. The length of 
this pu,se is P f °Portional to the pressure dif- 
1 30 ference, with respect to the pressure at which 
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the inductance has its basic inductance. 

These differential pressure pulses can be 
used directly for controlling a digital ignition 
device or a digital injection system. By a 
5 suitable selection of the threshold value their 
length is also variable within certain limits so 
that they can be directly associated with the 
pure ignition pulse or injection pulse to pro- 
vide an adjustment. If the pulses require a 
.1 0 specific beginning or a specific end then it is 
possible to synchronise the clock generator 9 
externally. 

If analogue signals proportional to the pres- 
sure difference are required, then this is 
1 5 achieved by the fact thpt they are negated by 
the transistor 1 3 and are integrated at the 
capacitor 1 5. The falling voltage at the capaci- 
tor 1 5 is illustrated in Fig. 2g and is inversely 
proportional to the pressure difference. Analo- 
20 gue operating ignition systems or injection 
systems can be controlled with this signal. 

Furthermore, an ignition system is provided, 
for example, which serves for reducing the 
fuel consumption at a particular output and to 
25 locate the ignition instant always close to the 
pinking limit whilst simultaneously making the 
mixture leaner. In so doing, a higher air 
pressure, for example at sea level with respect 
to mountains, leads to a greater filling of the 
30 cylinders. The result of this is advanced igni- 
tion (pinking). In order to compensate, the 
ignition instant needs to be retarded in accor- 
dance with the absolute air pressure. The 
pressure measuring device described above is 
35 especially suitable for measuring the air pres- 
sure and for ignition retarding. The same 
problem applies with fuel injection. 

With analogue ignition systems, the signal 
coming from the pulse generator and illus- 
40 trated in Fig. 3a arrives at the Schmitt trigger 
1 9 which switches during the O-passage of 
the signal. This signal is applied to the AND 
element 20 and is illustrated in Fig. 3B. The 
negative flank of the triggered signal is differ- 
45 entiated by the differentiating member whilst 
the positive flank is suppressed. A signal 
according to Fig. 3c is present at the output 
from the differentiating member 2 1 . With the 
switch 22 closed, which can be for example 
50 designed as a transistor switch, the differenti- 
ated signal trips the multivibrator 1 8 the pulse 
, ratio of which is determined by current 

sources. One current source for the multivibra- 
tor 1 8 is controlled by the voltage applied to 
55 the capacitor 15, so that the charging and 
discharging operation of the pulse determined 
capacitor, which is illustrated in Fig. 3d, is 
dependent on the pressure difference. The 
pulse shaped by a buff r and which is prr> 
60 vided by the rising flank illustrated in.Fig. 3e, 
is proportional to the pressur difference and 
synchronised in accordance with the ignition 
pulse sequence. By these measures the condi- 
tion is not achieved wherein the difference 
65 pressure pulse is applied to the ignition pulse 



but on the other hand the pressure dependent 
pulse is varied in accordance with the speed 
of the combustion engine so that it always 
covers a constant rotary angle during one 
70 crankshaft rotation even at a constant pres- 
sure. The ignition pulse according to Fig. 3b 
and the pressure dependent pulse according 
to Fig. 3e are summed in the AND element 
20 at the output from which a retarded pulse 
75 according to Fig. 3f prevails. This signal is so 
processed by the pulse shaper stage that it 
can serve for controlling the ignition coil (not 
shown). Such a signal is illustrated in Fig. 3g. 
Should the ignition retard become 0 then 
80 the multivibrator current controlled by the 
pressure wuuld need to move towards infinity. 
With actual arrangements this is not possible 
because there must always be a predeter- 
mined duty ratio so that a certain adjustment 
85 would always remain. Thus, the comparator 
1 7 senses the voltage dependent on the pres- 
sure and switches over on exceeding a predet- 
ermined voltage. Thus, the pulses which are 
delivered by the multivibrator are suppressed. 
90 This is illustrated diagrammatically by the 
switch 22. Adjustment pulses according to 
Fig. 3e are not then delivered by the multivi- 
brator so that an uncorrected ignition signal 
according to Fig. 3b is applied to the pulse 
95 shaper stage 23. Thus, the remaining adjust- 
ment can be omitted with such a snap action. 

Fig. 4 shows a specific embodiment of the 
essential parts of an arrangement according to 
the invention for an air pressure dependent 
.100 retarding of the ignition. A resistor 31 which 
is connected on the one hand to a variable 
inductance 32, is connected to the supply 
voltage line 30. The variable inductance 32 is 
connected to the collector of a transistor the 
105 emitter of which leads to the common earth 
line 34 which also leads to the negative 
supply voltage. Moreover, a capacitor 35 
leads from the supply voltage line 30 and is 
likewise connected through a resistor 36 to 
1 1 0 the collector of the transistor 33. The collec- 
tor-emitter path of a transistor 37 is con- 
nected in parallel with the capacitor 35. The 
base of the transistor 37 is in communication, 
on the one hand, through a resistor 38 with 
1 1 5 the supply voltage line^O and on the other 
hand it leads to a further resistor 39. In 
addition, the resistors 41 and 42 and the 
resistors 43 and 44 are connected in series 
between the supply voltage line 30 and the 
1 20 collector of the transistor 33. Between the 
resistors 41 and 42, a tapping leads to the 
negative input to an operational amplifier 45 
designed as a comparat r. Between the resis- 
tors 43 and 44 a tapping leads to the positive 
1 25 input to an operational amplifier 46 designed 
as a c mparator. The negativ input to the 
operational amplifier 46 is connected to the 
lin between the resistor 31 and the induc- 
tance 32. The positive input to the operational 
1 30 amplifier 45 is in communication with the 
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connecting line between the capacitor 35 and 
the resistor 36. On the one hand, the clock 
generator 9 supplies the base of the transistor 
33 and on the other hand it is in c mmunica- 
5 tion through a negative element 47 with the 
resistor 39. The outputs from the operational 
amplifiers 45 and 46 are in communication 
with the inputs to the NAND element 48. The 
output from the NAND element leads to the 

1 0 base of a transistor 49 the emitter of which is 
connected to the common earth line 34. The 
collector of the transistor 49 leads through a 
resistor 51 to the voltage supply line 30. 
Moreover, a resistor 52. which on the one 

1 5 hand is in communication through a capacitor 

53 with the common earth line, is connected 
to the collector of the transistor 49. 

The negative input to an operational ampli- 
fier 54 arranged as a comparator is connected 
10 between the resistor 52 and the capacitor 53. 
The positive input to the operational amplifier 

54 is in communication with a resistor 55 and 
a resistor 56 wherein the resistor 55 is con- 
nected to the supply voltage line 30 and the 

lo resistor 56 is connected to the earth line 34 
The output from the operational amplifier 54 
leads to the base of a transistor 57. 

The output 59 from the differentiating ele- 
ment 21 illustrated in Fig. 1 and which deliv- 
•3V ers pulses according to Fig. 3c. is connected 
to the base of a transistor 58. A resistor 60 is 
connected between the base of the transistor 
58 and the supply voltage line 30. Moreover 
_ a resistor 61 leads to the collector of a 
35 transistor 62. The emitter of the transistor 58 
is in communication with the supply line 30 
whilst the collector leads to a current source 
63. Moreover, the current source 63 is con- 
nected through the collector emitter path of 
40 the transistor 57 to the earth line 34. Further- 
more, a capacitor 64 which, on the one hand 
is in communication with the base of the 
transistor 62. is connected to the collector of 
the transistor 58. A resistor 65 is arranged 
45 between the supply voltage line 30 and the 
base of the transistor 62. Furthermore, a 
controllable current source 66 which is in turn 
connected to the earth line 34, is connected 
to the base of the transistor 62. The control of 
oU the current source 66 takes place through the 
voltage prevailing between the resistor 52 and 
the capacitor 53 and which is depicted by the 
connection of the control arrow of the control- 
lable current source 66 to the line between 
55 the resistor 52 and the capacitor 53. A further 
resistor 67 leads from the collector of the 
transiMor 62 to the earth line 34. A resistor 
68 which iuads to the base of a transistor 69 
is connected to the supply voltage line 30 A 
50 further resistor 70 leads from the base of the 
transistor 69 to the collector of the transistor 
62. A resistor 71 leads from the collector of 
the transistor 69 to the AND gate 20 not 
illustrated in this figure but shown in Fig. 1 A 
55 pulse according to Fig. 3e is applied to the 



said line. The supply voltage line 30 is ap- 
plied to th emitter of the transistor 69. 

The transistor 33 is switched alternately 
into the conducting and non-conducting con- 
70 dition by the cl ck general r 9. If the transis- 
tor 33 is in the non-conducting condition, 
then, apart from a certain residual current, no 
currents flow through the voltage dividers 43" 
and 44 and 41 and 42 or through the timing 
75 elements 35 and 36 and 3.1 and 32. If the 
transistor 33 is blocked then the transistor 37> 
is maintained conductive by the negating ele- 
ment 47 so that the capacitor 35 is dis- 
charged. Thus, substantially the supply volt- 
80 age 30 is applied to the inputs to the opera- 
tional amplifiers 46 and 45. By suitable selec- 
tion of the voltage dividers comprising the 
resistors 43 and 44 and the resistors 41 and 
42, a voltage is established at the output from 
85 the operational amplifier 46. taking residual 
currents into account, with the transistor 33 
blocked, whereas no voltage is present at the 
output from the operational amplifier 45. If 
the transistor 33 is then changed into the 
90 conducting condition, transistor 37 is blocked. 
Due to the voltage dividers comprising the 
resistors 43, 44 and 41, 42. a current flows 
which reduces the voltage at the positive 
input to the operational amplifier 46 and at 
95 the negative input to the operational amplifier 
45. Shortly after switching on, the two other 
inputs to the operational amplifiers 45 and 46 
once again conduct substantially operating 
voltage whicn < due to the charging of the 
100 capacitor 35, or the current through the in- 
ductance 32, falls exponentially with respect 
to time. Due to the variation of the voltages 
present at the voltage dividers, the operational 
amplifiers 45 and 46 change their state that 
105 is to say, on opening of the transistor 33, the 
operational amplifier 46 receives no signal at 
the output whereas a signal is delivered at the 
output by the operational amplifier 45. If, 
d u rin 9 the course of time, the voltages at the 
1 1 0 timing elements fall below the threshold 25 
predetermined by the voltage dividers, the 
operational amplifiers 45 and 46 designed as 
comparators switch back into their original 
condition. The exceeding of the threshold af- 
1 1 5 ter blocking of the transistor 33 has no furtheV 
effect since previously the voltage dividers 
comprising the resistors 43, 44 and 41, 42 
are switched, so that the reference voltage is 5 

1 on ra ' Sed ' The output s '9 nal P^ent at the opera- 
l ^0 tional amplifier 46 is always proportional to 
the inductance as regards its time period and 
is thus proportional to the air pressure. Since 
even at the lowest air pressure at which the 
ignition retard must be 0, a basic inductance 
1 15 is still provided, a time period corresponding 
thereto must be subtracted. This signal is 
present at the output from the operational 
amplifier 45 and is likewise generated over an 
o-function which is P rov 'ded by the timing 
1 30 element comprising the capacitor 35 and the 



5 



GB2 069 597A 



5 



resistor 36. Thus, the outputs from the two 
operational amplifiers are gated by th NAND 
gate 48. A pulse, the length of which is 
directly proportional to the air pressure differ- 
5 ence (relatively to the pressure at which the 
adjustment must be 0) is produced at the 
output from the NAND gate 48. The pulses 
which are proportional to the pressure differ- 
ence are negated by the transistor 49 and are 
10 integrated by the capacitor 53. The longer is 
the pulse delivered by the NAND element 48, 
the more is the capacitor 53 discharged 
through the resistor 52. During the remaining 
time, the capacitor 53 is charged through the 
1 5 resistors 53 and 52. Thus it can be said that 
the voltage at the capacitor 53 is inversely 
proportional to the air pressure difference. 

Of the ignition system proper, only the 
multivibrator with the electronic switch is illus- 
20 trated since the other components correspond 
to the normal electronic ignition equipment. 
Due to the negatively differentiated pulses 
according to Fig. 3c which are present at the 
input 59 to the multivibrator, the multivibra- 
25 tor, which consists of the transistors 58 and 
62, the capacitor 64 and the current sources 
63 and 66, switches over. Due to the switch- 
ing operation, the capacitor 64 is charged by 
the current source 63 in accordance with Fig. 
30 3d. The current source 63 delivers a constant 
current. The resistor 6 1 provides feedback for 
the multivibrator so that it switches after 
reaching a predetermined charged condition. 
Thereafter, the capacitor is discharged 
35 through the current source 66. The current, 
which is delivered by the current source 66, is 
determined by the voltage at the capacitor 53. 
The current from the current source 66 is 
proportional to the pressure difference. Thus, 
40 the pulse ratio of the multivibrator is depen- 
dent on the ratio of the currents from the 
current sources 63 and 66 with respect to 
each other. In this instance, the current 
sources 63 and 66 are only shown diagram- 
45 matically; known current sources can be used 
as desired. The pulses are buffered by the 
transistor 69 and serve for retarding known 
ignition systems wherein the delivered pulse is 
summed additively with respect to the original 
50 ignition pulse. 

If "Hie ignition is to be retarded to 0, then 
the discharge current controlled by the pres- 
* sure must proceed towards infinity. However, 
that cannot be reached so that a certain 
55 adjustment always remains. The operational 
amplifier 54 designed as a comparator senses 
the voltage dependent on the pressure and 
switches over on reaching a predetermined 
voltage. The predetermined voltage is estab- 
60 lished by the voltage divider consisting of the 
resistors 55 and 56. Due to the switching 
over at the output from the operational ampli- 
fier 54, the transistor 57 is blocked so that 
the charging current from the current source 
65 63 decreases towards 0 and with it also the 



adjustment since no longer any signal is deliv- 
ered at the output from the multivibrator. 
Thus, the remaining adjustment can be omit- 
ted by reason of this snap op ration. 
70 The entire circuit arrangement, up to the 
inductance 32, can be manufactured quite 
simply as an integrated circuit. 

CLAIMS 

75 1 . An arrangement for the pressure-depen- 
dent adjustment of operating parameters of a 
combustion engine provided with an induc- 
tance variable in accordance with pressure 
and which together with a resistor forms a 

80 timing element the time constant of which is a 
measure of the pressure, characterised in that, 
a further timing element is provided the time 
constant of which is equal to the time con- 
stant of the pressure dependent timing ele- 

85 ment in its datum condition and that the 
pulses derived from the two timing elements 
and dependent on their time constants are 
subtracted from one another. 

2. An arrangement according to claim 1 
90 characterised in that the timing elements are 

charged and discharged by means of elec- 
tronic switches. 

3. An arrangement according to claim 1 
or 2 characterised in that comparators are 

95 connected beyond the timing elements and 
change their condition at a predetermined 
charging condition of the timing elements. 

4. An arrangement according to claim 3 
characterised in that a NAND element is con- 

1 00 nected beyond the comparators and effects a 
subtraction of the pulses delivered by the 
comparators. 

5. An arrangement according to claim 4 
characterised in that the pulse delivered by 

105 the NAND element is converted into a DC 
voltage by means of an integrating element. 

6. An arrangement according to claim 5 
characterised in that the DC voltage serves for 
controlling a multivibrator. < 

110 7. An arrangement according to claim 6 
characterised |n that the pulse length of the 
multivibrator is varied by controlling a current 
source of a transistor branch of the multivibra- 
tor. 

115 8. An arrangement-according to one of 
the preceding claims characterised in that a 
combination of a resistor and a capacitor 
serves as the further timing element. 

9. An arrangement according to one of 
1 20 the preceding claims characterised in that a 

clock generator is provided which opens and 
closes the electronic switches. 

10. An arrangement according to claim 9 
characterised in that the cl ck generator is 

1 25 externally controlled. 

11. A device for adjusting an operating 
parameter of a combustion engine, substan- 
tially as herein described with reference to 
Figs. 1 and 2 of the accompanying drawings. 

130 12. An ignition system provided with a 
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devic in accordance with claim 1 1, substan- 
tially as herein described with reference to 
Figs. 3 and 4 of the accompanying drawings. 
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